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[571 ABSTRACT

An apparatus for the charging of rising drillholes (10),
preferably large holes of diameter approximately 100
mm or more, with pipecharges (22). The aim is to make
it possible to feed charges into the hole in such a way as
to fill the hole effectively while making it easy to apply
the necessary firing gear (primer and detonator). The
charging apparatus -comprises a stand (14) capable of
being aligned with the mouth (28) of a drillhole by
pivoting on a fixed surface (26). The stand includes a
lifting means (18) which is provided with a rest (20)
capable of travelling towards and away from the drill-
hole, to carry pipecharges. That part of the stand which
is aligned with the drillhole consists of a guide unit (16)
which is arranged to guide the pipecharges into the
drillhole as the rest travels towards the said drillhole.
The pipecharges are retained in place after the lift by
retaining means (30).

4 Claims, 10 Drawing Figures
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APPARATUS FOR CHARGING RISING
DRILLHOLES

The present invention is concerned with an apparatus
for the charging of rising drillholes with pipecharges. In
particular, the apparatus is designed for the mechanized
charging of so-called large holes, which may have a
diameter in the order of 90 mm or more.

The charging of rising shotlines has previously been
substantially manual. . However, it has long been a
known practice to use various types of tamping sticks.
Recent trends have increasingly tended towards the
further mechanization of charging procedures, but in
the case of large holes of the size mentioned above no
reliable charging procedure has yet gained general ac-
ceptance. It may be worth while in this .connection to
mention the so-called Meramec method, using slurry,
and the African snow-charging method, using pow-
dered ANFO (ammonium nitrate-fuel oil).

In the above-mentioned Meramec method a water-
based explosive is pumped into the hole through a
charging hose which is sealed against the mouth of the
hole. In the snow-charging method a double hose is
used, comprising a thinner hose fitting loosely inside a
thicker hose which is inserted into the hole and sealed
against the mouth thereof. The powdered ANFO explo-
sive is then blown into the hole through the inner hose
and, settling in the form of “snow”, fills the hole from
mouth to bottom.

In the said known procedures for charging large
holes there is no way of reliably verifying that the hole
is actually filled with explosive. Hence one cannot dis-
count the risk that the charging operation may be viti-
ated, by cracks in the rock, for example, through which
explosive can leak away. Air pockets may also form in
the drillhole itself and cause -discontinuous filling
thereof. . v v

Another drawback of the known charging methods is
that they always require careful preparation. Both the
primer and the detonator must be applied, correctly
positioned, at the mouth of the drillhole before the
charge is introduced into the hole.

The principal aim of the present invention is to pro-
vide a charging apparatus which, while eliminating the
above-mentioned drawbacks, will make possible the
reliable and rapid charging of large holes. For this pur-
pose heavy so-called pipecharges are used, which may
range in length up to approximately 2 meters and in
weight between 15 and 30 kg. With the new apparatus
the charges are fed into the drillhole one after the other,
for which purpose it may in some circumstances be
appropriate to use so-called climbers (cf. Swedish pa-
tent application No. 8003974-6), which are capable of
moving by themselves inside the hole while pressing
against the walls thereof. The purpose of the said climb-
ers in the present case is to propel charges ahead of
them up the drillhole in order to relieve the load on the
coming charges, thus avoiding the risk of bursting the
outer shell of the latter.

An apparatus of the type mentioned in the ingress
hereto and meeting the requirements set up is character-
ized primarily in that it comprises a stand, capable while
pivoting on a fixed surface of being aligned with the
mouth of a drillhole and provided with lifting means
incorporating a rest, moveable towards and away from
said drillhole, for the purpose of carrying a pipecharge,
that part of the stand aligned with said drilthole consist-
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ing of a guiding unit arranged to guide the pipecharges,
which may be self-retaining, into said drillhole as said
rest travels towards said drillhole. The apparatus should
also include means for fixing the apparatus between the
mouth of the drillhole and the surface whereon the
apparatus stands. The guide unit consists preferably of a
guide pipe at least partially insertable in the drillhole,
which guide pipe may be telescoping. It is furthermore
advantageous to provide the guide unit with retaining
means to retain the pipecharge after the lift.

The invention is more particularly described below in
the form of examples of embodiment, reference being
made to the following drawings.

FIGS. 1a-1f show in elevation the general principles
of the new charging apparatus when charging a vertical
rising drillhole.

FIG. 2 shows in elevation and in greater detail a
charging apparatus designed in accordance with the
principles of the invention.

FIGS. 3a-3c show a vehicle-mounted apparatus de-
signed in accordance with the principles of the inven-
tion, at various atages of the charging operation.

FIG. 1 shows the main principles of the charging of a
vertical rising drillhole 10, using a charging apparatus
12 which comprises a stand 14 with a forward guide
pipe 16 and including a lifting means 18. In the case
presented the lifting means consists of a reciprocating

slide actuated by a cylinder powered by a pressure

medium, and includes a laterally projecting rest 20. The
rest is designed to carry a pipecharge 22 or a climber 24

_placed with one end resting thereon.

In FIG. 1 the charging apparatus 12 is set up between
a fixed surface 26, which in the present case may be the
floor of a horizontal drift, and the mouth 28 of the drill-
hole 10. FIG, 1a shows the start of the charging proce-
dure. The required number of uniform charges 22 and

_ climbers 24 are placed close to the charging apparatus

12. FIG. 1b shows the charging apparatus after the first
pipecharge has been positioned on the moveable rest 20.
In FIG. 1c the said pipecharge 22 has been lifted into
the drillhole 10. At this point the charge can be tempo-
rarily retained by the retaining means 30 while the rest
20 is returned to its starting point. A fresh pipecharge 22
is positioned on the rest below the first charge, as shown

in'FIG. 1d, and is lifted up by means of the rest 20. In

the course of the lift the lower end of the upper pipe-
charge comes in contact with the upper end of the

. lower charge, so that both charges are advanced. With
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the two charges 22 temporarily retained in the elevated
position the rest 20 is again lowered to its starting point,
whereupon a climber 24 is placed on the rest. This is
illustrated in FIG. 1e. The climber 24 is lifted in the
same manner as the pipecharges 22 were, with the rest
20 propelling ahead both the climber and the two pipe-
charges. When the climber 24 has been lifted to the
correct position in the charging apparatus 12 it is capa-
ble of feeding the pipecharges 22 the rest of the way up
the drillhole 10. The starting phase of this operation is
shown in general terms in FIG. 1f. Additional pipe-
charges and climbers, as required, may then be fed into
the drillhole in the manner described, so as to com-
pletely fill the hole.

In the arrangement illustrated in FIG. 2 the charging
apparatus consists of a stand 32, including two match-
ing, parallel columns 36 united at their top and bottom
ends with cross-yokes 34. The columns 36 are square in
section and face each other diagonally so that two of
their edges forms tracks for matching V-grooved run-
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ners 38 mounted on the support 40 of the hftmg means
and on a belt carriage 42.

The support 40 carries a tubular upright 43 the top
surface of which constitutes a rest for the upturned
pipecharge 44. The latter is held in place partly by
inserting its upper end, in the course of loading onto the
charging apparatus, into the lower end of a guide pipe
46, and partly by means of a guide ring 48 matching the
pipecharge’s 44 spring washer 50, which acts as a retain-
ing means. The height of the upright 43 is chosen so that
the rest projects approximately 10 cm into the guide
pipe 46 when the upright is at the upper 11m1t of its
travel.

The belt carriage 42, which, including its upper and
lower travelling elements 52 and 54, extends the length
of the travel of the rest, constitutes a traversing:unit
with the aid of twin spacing rods 56 whereby twin
V-belts 58 can be kept tensioned over sheaves 60, 62.
One strand of the V-belt is attached to a base unit 64 and
the other strand is attached to the support 40.

The belt carriage 42 can be raised by means of a
pneumatic cylinder 66 which rests on a hollow upright
68 projecting up from the lower transverse yoke, the
end of the piston rod being connected to the axle of the

upper sheave. The hollow upright support element:

houses the continuation of a ground peg 70 which by
means of a known clamping device 72 can be with-
drawn to increase the telescopic range of the guide pipe
46 when the height of the back so requires.

When the belt carriage 42 is lifted the rest 43 will be
caused, by reason of the attachments of the:V-belt; to
travel twice the distance upwards. co

The telescopically formed guide pipe 46 is united
externally to the upper cross-yoke 34 of the stand. The
flanged 73 inner pipe 74 can be protruded theréfrom by
means of a pneumatic cylinder 76, whereby ‘the charg-
ing apparatus is fixed between the floor and the back.
The lower end of the guide pipe is provided with a

retaining device 78 to temporarily retain the pipecharge -+
44 after the lift. Instead of using -a separate-retaining*

means, as shown in the drawing, the inside of the guide
pipe may be grooved to provide a good grip for- the
retaining springs, if any, on the pipecharges. The inner
pipe 74 is also provided with an external transverse rest

79 to bear against the back of the tunnel round thé-

mouth of the hole.

FIG. 3 shows a charging apparatus 80 mounted ona
motor-powered vehicle 82. With an arrangement of this
kind the charging apparatus can be simply and rapidly

transported from one drillhole to another in a-crosscut:

The motorized vehicle 82 carrying the charging-ap-
paratus 80 is provided with a withdrawable supporting
leg 84 to provide a firm support against:the chassis of
the vehicle for the charging apparatus as the lattér is
aligned with a drillhole 86. Besides the charging appara~
tus itself, which may be of the design illustrated in FIG.
1, the vehicle carries a pipecharge magazine 88, which
can be lifted off and onto the vehicle by means of a
hydraulic crane arrangement 90. In the present case the
charging apparatus 80 is mounted on a lifting table 92.
The pipecharges can be fed into the charging apparatus
80 from the magazine 88 either manually or by mechani-
cal loading means.

FIG. 3a shows the charging apparatus 80 aligned
with the drilthole 86. A number of pipecharges 94 have
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already been fed into the drillhole by means of the lift-
ing means 96. In FIG. 3b the climber 98, having been
fed into the drillhole by the charging apparatus, has
taken over the propulsion of the pipecharges. After
further pipecharges have been fed in, the primer and
detonator 100 are applied at the bottom end of the pipe,

- whereupon the charging apparatus is lowered by the

lifting table 92 into the transport position, illustrated in
FIG. 3¢, in which position it can be locked. The leg 84

-of'the vehicle has now been released and the vehicle can

be drivento wherever it is required.

Modifications of the above-described charging appa-
ratuses are of course possible within the terms of the
following claims. The lifting means, for example, may
be powered by other means, such as rotating motors
with associated mechanical -arrangements. Different
types of prime 'movers can be used

- We claim:

1. ‘Apparatus for chargmg rising drillholes having
large bores with - heéavy pipecharges comprising:

“(a) a stand having an upper end portion and a lower

- ‘end portion, said:lower end portion pivotal on a

fixed surface and said upper end portion capable of

- alignment with the mouth of a rising drillhole,

(b) a guide unit including a first guide- member having
-~ an upper'end and a lower end, said first guide mem-
ber being rigidly attached to said upper end portion

- of said stand, and a second guide member having a

bore of a size sufficient for receiving a pipecharge,
said second guide member having a lower end
. portion telescopically receivable within said upper
++ ~end or-said first guide member and an upper end
- portion extendable beyond said upper end of said
~~first guide member and receivable - within said
mouth: of said’ drillhole,
“(c) anchoring-means attached to said upper end por-
- tion of said second guide member,
(d) drive means interconnecting said first and said
“ ‘second guide: members for moving said second
" guide member relative to said first guide member,
- .thus securing said anchoring means in abutting
- relationship against the area of the formation adja-
cent to said mouth of said drillhole thereby wedg-
ing said charging apparatus between said fixed
‘3 ‘surface and said formation, and

- (e) lifting means associated with said stand including

a rest platform for carrying a pipecharge, said plat-
* form capable of traveling toward and away from
- said lower end of said first guide member whereby
said pipecharge, when supported on said rest plat-
form, will be guided into said drillhole by said
guide unit when said platform is moved toward
said lower end of said first guide member.
- Apparatus as-in claim 1 and wherein:
«(a) said -guide unit being equipped with retaining
- means for retaining said pipecharge after said pipe-
« charge is guided into said drillhole. .
3. Apparatus as in claim 1 and wherein:
(a) said apparatus being mounted on a motor vehicle
which acts as said fixed surface.
-4. Apparatus as in claim 3 and wherein:
(a) said motor vehicle being provided with a lifting
‘table for aligning said apparatus with respect to
* . said drillhole.
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